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(54) APPARATUS FOR HOLDING A CONVEYOR BELT 
AT ITS LOADING SITE 

The invention pertains to industrial transport, especially to conveyor belts for transporting 
large-sized rock. 

An apparatus is known for holding a conveyor belt at its loading site, containing rollers, 
some of the ends of whose axes are fastened on the frame, while others are connected by a spring 
positioned between the branches of the auxiliary belt (1). 

Intricate design is a shortcoming of this apparatus. 

An apparatus is known for holding a belt, including a belt that encloses a drum (2). 

Cumbersomeness, caused by the need to position the drums of the supporting apparatus 
between the working and idle branches of the belt, is a drawback of the apparatus. 

An apparatus is known that softens impact of the rock at the loading sites on the conveyor 
belt. The apparatus provides for installation of a strong rubber mat beneath the loading hopper of 
the conveyor, the ends of which extend beyond the edge of the conveyor belt and are fastened 
non-movably on two longitudinal beams of the conveyor frame by means of steel bands, bolts 
and longitudinal rails with rounded edges (3). 

No uniform damping properties along the width of the belt of the supporting apparatus 
are a shortcoming of the apparatus. 

An apparatus is known for supporting a conveyor belt, including a support belt made of 
an antifriction material, connected to the frame by a support element made in the form of a 
spring [4]. However, the damping element in this apparatus (spring) possesses symmetric 
characteristic elasticity, i.e., the energy communicated to the spring by the falling load is 
returned during straightening of the spring. Collision of the belt, returning at high speed to the 
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initial position, with the next load occurs here, as a result of which the impact force can increase. 
The system does not lend itself to regulation and its damping properties depend on selection of 
the spring and the degree of compliance cannot be corrected during operation. When a large 
piece of rock strikes the belt in the gap between the transverse springs, significant deformation of 
the belt occurs, along with sharp bending on the edge of the spring, causing increased movement 
resistance of the belt, and significant transverse pressure on the spring, which causes it to twist. 
When rock falls on the belt, transverse and longitudinal sagging of the intermediate sheet 
element fastened to the springs occurs. In this case, as a result of longitudinal sagging, tension 
forces develop that act across the springs and force the spring fastening element toward the guide 
groove. Since the spring is continuously in oscillatory movement, the friction pair, operating 
under conditions of dry friction at significant velocities and displacements, rapidly fails. 

The objective of the invention is to reduce the impact force of the rock on the conveyor 
belt. This is achieved in that the proposed apparatus is equipped with sheets made of elastic 
material with damping supports fastened on the frame parallel in one sheet and perpendicular in 
the other to the longitudinal axis of the conveyor belt. 

The damping supports are equipped with damping devices, for example, Belleville 
springs. 

Fig. 1 shows the proposed apparatus in a longitudinal profile; Fig. 2 - same, transverse 

profile. 

An apparatus, consisting of sheets of elastic material, is positioned beneath conveyor belt 
(1) at the location of its loading with rock. 

Sheet (2), made of antifriction material, is attached over its entire width on the side of the 
leading branch of the conveyor belt to damping support (3), perpendicular to the longitudinal 
axis of belt (1), and its opposite side is freely supported on the chute (4) of the conveyor. 

The damping support (3) is designed in the form of a shaft, whose ends are equipped with 
levers (5) supported on the damping devices (6), for example, in the form of a set of Belleville 
springs. - 

Sheet (7) of the apparatus is fastened without a gap directly beneath sheet (2), which, on 
the leading branch of the conveyor belt, is attached over its entire width to the damping support 
(3). On the trailing branch of the conveyor belt, sheet (7) is fastened along its entire width to the 
damping supports (8), situated parallel to the longitudinal axis of the conveyor belt along a curve 
equidistant to the profile of the chute and conveyor. 

A sheet (9) is positioned beneath sheet (7), which is hinged to the damping devices (10) 
with two opposite sides perpendicular to the longitudinal axis of the conveyor belt (1), designed 
in the form of two-armed levers and, for example, a set of Belleville springs (11). This 
suspension of the sheets makes the apparatus for supporting the conveyor belt equally compliant 
in all directions. 

Since the damping element (Belleville springs) has high dissipation capacity, the elastic 
characteristic of the dampers is nonsymmetric and return of the belt to the initial position occurs 
at significantly lower velocity that during extinction of the impact, for this reason, on contact 
with a new load, the impact force is mostly determined by the compliance of the apparatus. 

The compliance of the apparatus can be regulated during operation by the degree of 
preliminary tightening and the number of Belleville springs. 

The sheets of the apparatus are made from high-strength elastic material and abut each 
other without gaps. 
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The apparatus operates as follows. 

When the load falls on conveyor belt (1), the impact force is transmitted to the support 
apparatus, which flexes because of the compliance of the damping devices (6), (8) and (11), and 
also by the intrinsic elasticity of the longitudinal (7) and transverse (9) sheets. The impact force 
on contact of the load with the belt is sharply reduced. 

To ensure uniform absorption of impact loads that develop during loading of rock onto 
the conveyor, and to ensure a constant geometric shape of the chute part of the belt (1) during 
impact, the sheets (7) and (9) are each fastened along two opposite mutually perpendicular sides. 

When sheet (2) made of antifriction material is worn, it can be replaced without changing 
the force elements of the apparatus. 

The proposed apparatus reduces the impact force of the rock on the belt, increases the 
operational reliability of the conveyor, which is particularly important during loading of large- 
sized, abrasive rock. 

Because of the simplicity and compactness of the apparatus for protecting the conveyor 
belt, the design of the loading part of the conveyor is simplified. The apparatus ensures 
uniformity of damping properties for the entire loading part of the conveyor, constant geometric 
shape of the chute part of the conveyor belt, and possesses high damping capacity for prevention 
of vibrations that develop after impact of the material on the belt. 

Claim 

An apparatus for supporting a conveyor belt at its loading site, comprising a frame and a 
support belt made of antifriction material, on which the conveyor belt lies, characterized by the 
fact that, in order to reduce impact of the rock on the conveyor belt, it is equipped with sheets 
made of elastic material with damping supports fastened to the frame, parallel in one sheet and 
perpendicular in the other to the longitudinal axis of the conveyor belt. 

Sources of information consulted during evaluation: 

1. Certificate of Authorship No. 341731, International Class 2 B 65G 39/14, 1970. 

2. UK Patent No. 940213, International Class 2 B 8A, 1963. 

3. FRG Patent No. 19225386, Class 81e 11, 1972. 

4. US Patent No. 3443678, Class 198-191, 1969. 

//insert Fig. Ill 
//insert Fig. Ill 
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(54) yCTPOHCTBO AJIfl nOAAEP>KAHH51 JlEHTbl KOHBEWEPA 
B MECTE EE 3ArPY3KH 



1 

H3o6peTeHHe othochtc* k npoMbiuuieHHOMy 
TpaHcnopTy, b qacTHOCTii k jichtomhwm KOHBefi- 
epaM fl^a TpaHcnopTiipoBaHHH KpynHOKycKOBoft 
ropHOfi Maccu. 

H3BecTH0 ycTpoAcTBO AJifl noAAepwaHna JieH- 5 
TW KOHBeftepa b MecTe ee 3arpy3KH, coAep>Kamee 

POJIHKH, OAHH KOHUbl OCefi KOTOpblX 3aKpenjieHbi 

Ha paMe, a Apyrne cBH3aHbi Mea<Ay coooft npy- 
>khhoh, paaMemeHHOfi Meamy bctbamh bchomo- 
rarejibHoro nojioTHa [1]. 10 
HeAOCTaTKOM btoto ycTpoftcTBa RBanzjcn 

CJIO>KHOCTb KOHCTpyKUHH. 

H3BecTHO ycTpoftcTBO ajih noAAepwaHHH .aeH- 
Tbi, BK^ioHaiomee jieHTy, oxBaTbiBaiomyio 6apa- 
6aHU [2]. 15 

HeAOCTaTKOM ycTpoftcTBa hsjihctch rpoM03A- 
Kocrb, o6ycjiOBJieHHa« neo6xoAHMOCTbio pa3Me- 
menHH Mea<Ay pa6o*ieH h xo;ioctoh bbtbamh .ien- 
tu 6apa6aH0B noAAep>KHBaiomero ycTpoftcTBa. 

H3BecTHO ycTpoflcTBo, cMHrqaiomee yAapw 20 
ropHofi Maccu b MecTe 3arpy3KH Ha KOHBefiep- 
Hyjo ^eHTy. Yctpohctbo npeAycinaTpHBaeT ycra- 
HOBKy noA norpy^OMHOH bopohkoh KOHBefiepa 
npoHHoro pe3)iHOBoro waTa, kohuh KOToporo bu- 

XOAHT H3 KpaH KOHBefiepHOH JieHTbl H HenOABHX<- 25 

ho yKpen-ienw Ha Asyx npoAOJibHwx 6a;iKax oc- 
TOBa KOHBeflepa c noMOinj>K> CTajibHux hojioc, 
6ojitob ii npoAO.ibHbJX iiiUH c 3aKpyr.ieHHbiMn 

Kp3HMH [3j. 



2 

HeAOCTaTKOM ycTpoficTBa ABaaeTca nepaBHO- 
MepHOCTb aMopTioupyiomiix cbobctb no UJIipiIHe 
jiejiTu noAAepMCHBaioiuero ycTpoftcTBa. 

H3BecTHo ycTpoucTBo a.ih noAAepH<aHiiH Jien- 
tw KOHBeAepa, BK.niOMaiomee nooAeprcimaiouiyio 
jieHTy i!3 auTii(j)pHKmioHHoro Maiepiui.ia, cbh- 
3aHHyio c pa m oil nocpeACTBOM onopiioro a.icMen- 
Ta» Bbino-meHiioro b BJiAe peccopbi [4]. OAiiaKO 
B TaKOM ycTpoficTBe aMOpTIOHpyiOlUHfl 3/ie- 
MeHT — peccopa o6.naAaeT ciiMMeTpiiMHon xa- 
paKTepiiCTHKofi ynpyrocTH, t. e. SHepmn, coo6- 
meHHaa peccope naAaiomiiM rpy30M B03Bpama- 
ctch npn pacnpflMJiemni peccopw. Flpn s-tom 
nponcxoAHT coyAapemie jichtw, B03Bpamaiomeu- 

CH C GOJIblUOH CKOpOCTblO B HCXOAHOe no.no>KC- 

HHe,cnaAaioimiM rpy30.\i, b pe3y.ibTaTe Hero cit- 
.na yAapa MoweT B03pacni. CiiCTeMa He noAAaeT- 
ch pery-nnpoBKC, ec aMopTii3npy»ouuie KauecTBa 
3aBiic»T ot nojtfopa peccop u b nponecce pa6o- 
Tbi cTeneHb noAaT.iuBocTii hc mo>kct 6biTb cKop- 
peKTnpoBana. npn yAape upyniioro Kycna rop- 
hoh nopoAw no aeHTe b npo.vjoKVTKC MC>i\Ay no- 
nepeMHWiiii peccopaMii nponcxoAHT 3HaMHTCjibHafl 
AetJJOpMauHH jieHibi, pe3KHH iisrnG Ha pc6pe pec- 
copbi, o6yc*iOBviHBaiomHfi noBbiuiennoe conpOTiio- 
jieHiie ABiDKeHiiK) jieHTbi, 3naHiiTe.nbHoe nonepen- 
Hoe AaB.ieHiie Ha peccopy, hto Bbi3biBaeT ce 
CKpyniBamic. npn naAcimii ropnoft Maccu >ia 
JieHTy nponcxoAHT nonepemiuft 11 npoAOJibHwii 
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nporn6 npoMewyTOHHOro jiHCTOBoro 3Jie\ieHTa, 
npHKpenjieHHoro k peccopaM. npH stom b pe- 
3y^bTaTe npoAOJibitcro nponi6a B03HHKaiOT chjim 
HaT«>KeHHfl, AeftcTByiomne nonepeK peccop h npn- 
>khm aiomne ajieweiiT KpenjieHHH peccopw k Ha- 5 
npaBJiHioiueMy na3y. nocKOJibKy peccopa Haxo- 
Ahtca HenpepbiBHO b KOJie^aTcibHOM ABHx<eHHH, 
Tpymancfl napa, pafioTaiomaa b pex<HMe cyxoro 
rpeHiifl npn snamsTejibHbix : ci<opocTHx n nepeMe- 
memiflx, 6bicTpo buxoaht ii3 crpon. 10 

UeJib H3o6peTeHHfl — yMeHbiueHiie oijiu y^a- 
pa ropHoft Maccbi o KOHBeflepHyio JieHTy. 3to ao- 
ctHraeTCH TeM, mto npeAJiaraeMoe ycTpoAcTBO 
CHa6>KeHO JiHCTaMii H3 sjiacTiWHoro MaTepnajia 
c aMOpTH3HpyiomHMH onopaMii, 3aKpemieHHbiMH 15 
Ha paMe y oAHoro JiHCTa napajuieAbno, a y apy- 
roro — nepneHAHKy^npiio npoAOJibiioA och koh- 
BeftepHOH jieHTbi. 

AMopTH3iipyioiUHe onopu CHaSwenu acmh({)h- 
pyioiUHMH ycrpoAcTBaMii, nanpuMep Tapejibna- 20 
TbJMH npyxamaMH. 

Ha (J)iir. 1 M3o6pa>KeHO npeAJiaraeMoe ycT- 
POhctbo, npoAOvTbHWH pa3pe3; Ha (J)Hr. 2 — TO 
we, nonepeHHbift pa3pe3. 

25 

IIoa KOHBewepHoA jieHToA I b Mecre ee 3arpy3- 
kh ropHoA MaccoA pacnojioweno ycTpoAcTBO, co- 
CToamee H3 jihctob 3jiacTHMHoro Maxepnajia. 

JIhct 2 H3 aiiTH({)pHKUHOHHoro MaiepHa^a npn- 
KpeiuieH no BceA mnpiiHe co ctopohw HaCeraio- 30 
meA b6tbh KOHBeAepuoA JieHTbi k aMopTH3iipyio- 
meA onope 3 nepneHAHKyjiapHO npoAOJibHOH och 
JieHTbi 1, a npOTHBonojiOKHan cropoHa ero cbo- 
6oaho onepTa na >Kejio6 4 KOHBeAepa. 

AMopTH3Hpyioiuafl onopa 3 BbinoJiHeHa b Bnae 35 
BaJia, kohuw KOToporo cHa6>Kenbi pbinaraMH 5, 
omipaiotmiMHCH 11a AewncpHpyiomHe ycTpoficTBa 
6, nanpuMep b bhac naKCTa TapeJibnaTbix npy- 
>khh. 

HenocpeACTBCHiio hoa jiiictom 2 yKpenjicn 6e3 40 

3a30pa JIJICT 7 yCTpOHCTBa, KOTOpblft co cTopo- 

hu Ha6craiomeA serBH KOHBeAepuoA JieiiTbi no 
BceA mnpHHe npHKpenjren k aMopTH3npyiomcfi 
onope 3. Co CTopoHbi c6craiomeA bctbh kohbch- 
epHOH JieHTbi jihct 7 npHKpenJieH no BceA uiHpn- 45 
He k aMopTK3HpyfouuiM onopaM 8, pacno:io>KeH- 
hwm napajuiejibiio npoAOAbHoA och KOHBeftepHoA 
jieHTbi no KpHBoA, SKBHAHCTaHTHofi npocjwjiio >Ke- 
Jio6a 11 KOHBeAepa. 

IlOA JIHCTOM 7 pacnO.IOJKCH JIHCT 9, KOTOpblA 50 

AByMH n p on i bo n o.t 0 >k h bi m h cToponaMii, nepneH- 

AHKyJIHpHblMH npOAOJIbHOft OCI! KOHBefiepHOfi JieH- 
Tbi 1, iuapHHpHO npHKpen/ieH k ACMn^HpyiomuM 
ycTpoAcTBaM 10, BbinoJiHeHHbiM b BiiAe ABynjie- 
mhx pbiwaroB ii, nanpuMep, naKCTa TapejibwaTbix 55 
npy>KHH 11. TanaH noABecxa jihctob AejiaeT ycT- 
poficTBo ajih noAAep>i<aHHfl JieHTbi KOHBeAepa 
oAHHauoBo noAaTJiHBbiM bo Bcex HanpaBJiemmx. 

IlOCKOJIbKy aMOpTH3IipyiOlHHH 3JieMeHT — Ta- 

peJibnaTwe npyjKHHW — o6,iaAaeT bucokoh pac- 60 
ceHBaiomeA cnoco6iiocTbK>, ynpyran xapaKTepH- 

CTHKa aMOpTH33TOpCB HCCHM M eTpHHIia it B03BpaT 

JieHTbi b HcxoaHoe noJio>KeHi-ie nponcxoAUT co 
3aamiTCJibH0 MCHbineA cKopocTbio, mcm npH ra- 
uieHHH yAapa, nosTOMy npn BCTpe'ie c hobum Go 



rpyaou ciuia yAapa onpCAejiseTCJi b ochobiiom 

n OA3 T.l H BOCTbK) yCTpOHCTBa. 

noaaivniBocTb ycTpoAciBa Mo;KeT 6uTb OTpe- 
ryAHpoBaHa b npouecce pa6oTbi cTeneHbio npeA- 

BapHTeJIbHOll 33TJDKKH II KO.THMeCTBOM TapeJIbM3- 

Tb!X npy>KHH. 

JlHCTbl yCTpoACTBa BbinOJIHeHbl H3 UblCOKO- 

npo-Jiioro 3,iacTHMnoro MaTepna^a 11 npjiAeraioT 
;ipyr k apyry 6e3 3a3opoB. 

ycTpoftcTBo pa6oTaeT cAeayiomiiM o6pa30M. 

ripH naACuiiH rpy3a na »neHTy 1 KOHBeAepa 
ciiJia yAapa nepeAaeTca na noAAep>KiiBaiomee 
ycTpoftcTBo, KOTopoe nporH6aeTc?i 3a chct no- 
AaT»niBocTH A&MntJ)HpyK)miix ycTpoAcTB 6,8 h 
1 1, a TaKH<e 3a cneT coSctbchhoA ynpyrocTH npo- 
AO.ibHoro 7 h nonepeHHoro 9 jiiictob. flpH 3tom 
ciuia y.Aapa na KOHTaKTe rpy3a c jichtoh pe3KO 
yMenbuiaeTCH. 

C uejibio o6ecneHeHHH paBHOMepHoro BocnpiiH- 
thh ) r AapHbix Harpy30K, B03HiiKaiomHx npn no- 
rpy3i<e ropucA Maccbi 11a KOHBeAep, h o6ecne»ie- 
ni!H nocTOHHCTBa reoMerpimecKoA 4)opMbi ^e- 
jioSnaToA nacTH JieHTbi 1 b nepiiOA yAapa jihcth 
7 h 9 npiiKpenJieHbi KajKAwA no AByM npoTHBO- 

I10JIO>KHbIM B33 HMHO nepneHAHK)M JipHblM cTopo- 

naM. 

lip II H3HOCe AHCTa 2 H3 aHTH^)pHKllHOHHOrO 

MaTepnajia ero mo>kho 3aMeHHTb, He mchhh ch- 
jioBbie 3JieMeHTbi ycTpoficTBa. 

IlpeAJiaraeMoe ycTpoAcTBO yMeHbiuaeT CHAy 
yAapa ropHoA Maccbi o -neHTy, noBbiuiaeT HaAe^c- 
HOCTb pa6oTbi KOHBeAepa, hto cco6eHH0 bb>kho 
npn norpy3Ke KpynnoKycKOBoA aGpa3HBHoA rop- 
hoA Maccu. 

3a cqeT npocTOTbi 11 KOMnaKTHOCTH yerpoAcT- 
Ba A-ifl npeAoxpaHeHHH JieHTbi KOHBeAepa ynpo- 
maeTCH KOHCTpyKmia 3arpy30MHoA nacTH KOH- 
BeAepa. YcTpoAcTBO oSecneHHBaeT paBHOMep- 
HocTb aMOpTiianpyiomHx cbohctb no BceA 3arpy- 
30^hoh nacTH KOHBeAepa, hoctohhctbo reoMeT- 
piiMecKoA (J)opMU >KCJic6MaToA iiacTH AeHTbi KOH- 
BeAepa h oSjjaAaeT bucokoA AeMn(})HpyK>meA 
cnoco6nocTbio npeAOxpaneHHa npn rauieHHH ko- 
jie6aiiHft, B03HHKaK)uinx nocJie yAapa MaTepHaAa 
0 ,ienTy. 



O o p m y ji a h 3 0 6 p e t e h 11 h 

YcTpoAcTBO ajih no^aep>KaHHfl AeHra KOHBeAe- 
pa b wecTe ee 3arpy3KH, BKAioMaiomee paMy h 
noAAepjKHBaiomyK) JieHTy H3 ai!TH({)pnKmioHHoro 
MaTepiiajia, Ha KOTopoA Ae>KHT KOHoeAepHaH 
-leHTa, OTAHqaiomeecH TeM, hto, c uejibio 
yMeHbiueHHa yAapa ropHoA Maccw 0 KOHBeftep- 
Hyw AeHTy, oho cHadHceHO jihctsmh H3 3JiacTHq- 
Horo MaTepnaAa c aMopTH3HpyK)[miMH onopaMH, 
3aKpenjieHHbiMH Ha paMe y OAHoro AiicTa na- 
pajuie.ibHO, a y Apyroro — nepneHAHKyjinpHO 
npoAOJibHoA och KOiiBeAepHoA JieHTbi. 

HCTOVIIHKH HHlj)0pMaUH/! t npHH5ITbie BO BH11M3- 

Hue npn 3)<cnepTJi3e: 

1. Abt. cb. Ho 341731, M. Kjj. 2 B 65G 39/14, 
1970. 
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2. nareHT BeJi>iKo6pnTanHi: M 940213, M. K.l 2 3. IlaTeHT OPr Jft 19225386, mi. 8le 11 1972 

B 8A, 1963. 4. FlaTem CliJA 3443678, mi. 198—191, 

1969. 
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